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Introduction 


The Fukuji Formation, one of the well-known and the most continuous sequence of 
the Lower Devonian of Japan, yields a rich fauna consisting of tabulate and rugose corals, 
nautiloids, brachiopods, ostracods, trilobites, and others. Contrary to the diversified 
nature of these fossils, no gastropod and bivalve have heretofore been described from this 
formation. This fact is also the same for other Devonian formations in Japan. During 
the course of investigation in the stratigraphic succession of the Lower Devonian Fukuji 
Formation by one of us (S. Niko) it has become evident that the gastropods and 
bivalves are not uncommon in this formation. The materials of these fossils are now 
accumulating gradually through fossil huntings by many fossil collectors in this area. The 
fossil gastropods and bivalves, however, are not well preserved, and we need a larger and 
better collection of well-preserved specimens to understand the nature of the molluscan 
fauna of the Fukuji Formation. Among the fossil gastropods, one species, which can be 
assigned to a new species of tremanotiform bellerophontaceans, is preserved well enough to 
be described. This is the first record of a gastropod from the Devonian of Japan. 

We thank Prof. Yuji Oxrmura of Hiroshima University, who provided us the oppor- 
tunity of this study. We also thank Miss Yuko Kyuma of Yagami Flementary School, 
Nagasaki for her capable help in the field and laboratory. Mr. Teruo ONo has generously 
donated the specimens to the National Science Museum and has searched for additional 
material. This study is a contribution of JTAF (Studies on Japanese Trilobites and 
Associated Fossils, conducted by Dr. T. Kopayasnt) no. 40. 
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Locality and Stratigraphy 


Richly fossiliferous and calcareous sediments of the Devonian Fukuji Formation are 


exposed in a small area 1.2km long and 0.4km wide, in the southern part of the Hida 
Massif, central Japan. It is about 260m thick in total and consists mainly of black 
limestone, black shale and tuff. The gastropods were collected along a small roadside cliff 
(locality NSM PCL10-45-1) on the southeast flank of the Mt. Sorayama, west of Fukuji, 


Kamitakara-mura, Gifu Prefecture (Fig. 1). 


The stratigraphic succession of the Lower Devonian Fukuji Formation was extensively 
investigated by Kamer (1952, 1955), Omno (1977) and Nikawa (1980). OxNo divided 
this formation into three members; Lower, Middle and Upper Members, and also sub- 
divided it into 14 beds (Bed A to Bed N in upward sequence). The fossil gastropods de- 
scribed in this paper were collected from OuNo’s Bed B of the Lower Member (Fig. 2). This 
bed, about 10 m thick, consists of stratified black calcareous shale with intercalations of black 


impure limestone beds. It yields brachiopods commonly, and straight cephalopods, bivalves, 


gastropods, trilobites, etc. sporadically. OHNO (1977) described 13 species of the brachiopods 


and Ico et al. (1975) reported three species of simple-cone type conodonts from this bed. 


Various opinions have been expressed on the geological age of the Fukuji Formation. 
Kopavasut & Hamana (1974), based on their studies of trilobites, concluded that the Fukuji 
Formation is within the range of upper Siegenian to lower (?) Eiferian. Furthermore, the 


presence of the lowest Gedennian sediments in this formation was confirmed with conodonts 
by Ico et al. (1975). The locality NSM PCL10-45-1 is very near one where Ico et al. re- 
ported Gedinnian conodonts; the stratigraphic level of the former locality is apparently 


about 10 m below the latter. 
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Fig. 1. Map showing the fossil locality (NSM PCL10-45-1). 
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Fig. 2. Stratigraphic column of the Lower Member 
of the Fukuji Formation measured along a valley 
just behind the “Fukuji Fossil Garden”. Arrow 
indicates the stratigraphic level of the fossil 


Thin-bedded impure limestone occurrence, 
contains intercalated thin 
shale layers 


Calcareous shale contains 
intercalated impure limestone 
layers 


Systematic Paleontology 
Genus Bototremus Horny, 1962 


Type species. Tremanotus fortis Frecu, 1894 from the Lower Devonian of Czecho- 
slovakia. [original designation] 


Boiotremus fukujiensis, n. sp. 


(Pl. 1, Figs. 1, 2; Pl. 2, Figs. 1, 2) 


Type and material. Holotype [IGSHK0001, S. Nrxo coll.]. Three paratypes [NSM- 
PM15305, 15306, Y. Kyuma coll.; unregistered specimen of Hida Museum of Natural 
History, T. NISHIDA coll.]. 

Diagnosis. Large species of Boiotremus characterized by having widely expanded aper- 
ture that is oval in shape. Ornamentation consisting of wavy fine spiral cords. 

Description. Shell large for the genus, thin, tremanotiform in outline. Length of 
shell about 1.5 times as large as wide. Early whorls unknown owing to ill-preservation, but 
rounded on dorsal area, on which a weak and narrow crest is present. Dorsal area of whorls 
ornamented by round-topped spiral cords. On the dorsal side of the whorls a row of tre- 
mata is developed, numbering four per 16 mm on the body whorl of the holotype. Tremata 
is small, but their exact shape is unknown. Aperture widened, oval in outline, broadly 
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rounded anteriorly, but narrowed posteriorly. Anterior margin with a very weak sinus in the 

holotype which is the extension of the median crest. Widened apertural plane is slightly 

reflected at margin and smooth internally. Outer surface of the aperture ornamented by 

numerous and wavy spiral ribs of variable prominence. Growth lines fine and crowded. 
Measurements in mm. 


Specimen Length Width 
IGSH K0001 Holotype 106.7 69.0 
NSM-PM15305 Paratype 122.1 83.2 
NSM-PM15306 Paratype 101.2 71.0 
Hida Mus. Nat. Hist., ca. 140 87.3 


unregistered Paratype 


Discussion. Four specimens are available for this study. These specimens are all 
severely compressed dorso-ventrally and, as a consequence, show only the last one volution. 
Umbilical features are unknown in all the specimens. The holotype clearly shows the 
outer surface of the widely expanded body whorl. ‘The slightly asymmetric nature of this 
specimen may be due to lateral deformation. In this specimen the three most anterior tre- 
mata are visible, which seem to be perforated. The tremata are also present on the median 
crest of the adapertural and ventral part of the body whorl represented by weak, small and 
slightly prolonged swellings on the internal mold. These tremata are four in number in 
a 17 mm length of whorl and seem to be concealed internally. However, the median crest 
and tremata seem to weaken posteriorly in this specimen. No specimen shows the ventral 
surface of the early whorls, so that it is impossible to trace the median crest and tremata on 
them. One of the paratypes (PI. 1, Fig. 1) also shows the presence of the median crest, on 
which weak tremata are recognized. ‘This specimen has a distinct but irregular constriction 
of whorl on the ventral side of the body whorl. This is what Horn¥ (1962) called the perio- 
dic aperture. 

Horn¥ (1962) distinguished two genera among the species once assigned to 7remanotus 
and erected Boiotremus based on B. fortis as its type species. The two are distinguished 
in that Tremanotus possesses a slit represented by a row of tremata that are present only on 
the body whorl, but Boiotremus, on the other hand, possesses a slit also represented by a 
row of tremata that are present through all the growth stage. Also Horny (1962) pointed 
out that Boiotremus has periodic apertures represented by constrictions on the whorls. The 
presence of the tremata on the slit in the younger growth stage is in many cases very difficult 
to recognize, because the younger whorls are overlapped by succeeding whorls. ‘TASSELL 
(1976), on the other hand, had an opposite opinion; that the two genera are not distinguish- 
able from each other because the type species of Tremanotus, T. alpheus HarL, 1865, has the 
tremata extending on the early whorls. Further investigation is necessary to clarify the 
relationship between Tremanotus and Boiotremus by examining T. alpheus. 

Unfortunately, the specimens from the Fukuji Formation are all ill-preserved and the 
characteristics of the tremata on the slit of the early whorls are unknown. This species, 
however, seems to be assigned to Boiotremus, because it possesses a constriction on the body 
whorl which may represent a periodic aperture. 
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Bototremus fukujiensis is distinguished from Boiotremus berauensis (PERNER, 1903) from 
the Silurian of Bohemia by having a larger shell size, a more widely expanded aperture that 
is oval in outline, and more evolute whorls. It is similar to Boiotremus insectus (FRECH, 
1894) from the Lower Devonian of Bohemia, which was assigned to Boiotremus by Horny 
(1962), but differs in having more widely expanded aperture and in lacking an incised axial 
sculpture. 

Tremanotus pritchardi CRESSWELL, 1893 (TasseLL, 1976) from the Lower Devonian of 
Victoria, Australia is related to B. fukujiensis. The Victorian species, however, has an aper- 
ture that is not as widely expanded as the Japanese species. 


Z i) 


KER ESN AR HEMBIRIC DR RET SMU, AO PME Rv ROBADO o CH 0, Besa) 
BIAŁE CHSNTOS. CHECTCHY TH, BUS, EER ECO OTEREN 
MILSMUTOS. LEL, WADLER UDELT, Zl ODMAOILADBKUTHOE E CHANTHO 
4. 
Aa HU OWRD (CA ILS L b RERE ODS, SLI 74 VANO Bototremus BORTE DRE 
BIE SNIEOC, CNE B. fukujiensis n. sp. & LTRIRLI. CNIKHOFREY ADDA TRI 
ALICE EMIT HS. 

ZORRO BASF SIL TOZ Te DIT ARON AS LOWBILOMGMERE TA BOD, RUBE 
CHARTS < OLDS H SOC Bototremus BICMHBSS6LBALNSZ. AMARA Tovi Abo mon 
Z Bototremus berauensis(PERNER) IC {U 2 D5, RAKETE l UE EIR OROZEOCE TENSA SZ. 
RERA ST OP IBF RK VSO Boiotremus insectus (FRECH) A), KY KN be SOe4hOe, 
RIS SRA MME OCL CRUG. EABLET} UT OPRRFRYREDMDHSA!” Tremanotus 
pritchardii CRESSWELL ITS (MSA, KOK Mo KROES oTe TRESNA. 
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Explanation of Plate 1-2 


Plate 1 


Bototremus fukujiensis, n. sp. 


Fig. 1. Apertural view of a paratype [NSM-PM15305]. x1 


Fig. 2. Apertural view of the holotype [IGSH K0001], showing the external mold of the 
aperture. x1 


Plate 2 


Bototremus fukujiensis, n. sp. 


Fig. 1. Apertural view of a paratype [NSM-PM15306], showing smooth inner surface of the 
aperture. X1 


Fig. 2. Squeeze from the holotype, showing the surface ornamentation of the aperture. x1 
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